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Art Unit: 3663 

DETAILED ACTION 
Drawings 

The drawings, figures 1 and 2, are objected to. Fig. 1 is too informal and should 
be resubmitted in a form that is not a handwritten flow chart so that it is easier to read. 
Fig. 2 is not clear enough to detemnine to which parts of the figure the arrows 
representing the trend 36, local variation 38, and anomalous zone 40 are pointing. The 
arrow for the trend 36 appears to be pointing to the darkened area above the white line. 
It is unclear if this darkened area is the trend, or if the white line is the trend. If the white 
line is not the trend, it should be labeled so that all aspects of the drawing are clear. It 
is also unclear as to whether the arrow representing the local variation 38 is pointing to 
the black line in the figure or if it is pointing to one of the light or dark sections around 
the two lines. Also, numerals 30 and 32 appear to be pointing to the same part of the 
figure and a correction is needed to be able to determine one from the other. Corrected 
drawing sheets in compliance with 37 CFR 1 .121(d) are required in reply to the Office 
action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the 
sheet, even if only one figure is being amended. The figure or figure number of an 
amended drawing should not be labeled as "amended." If a drawing figure is to be 
canceled, the appropriate figure must be removed from the replacement sheet, and 
where necessary, the remaining figures must be renumbered and appropriate changes 
made to the brief description of the several views of the drawings for consistency. 
Additional replacement sheets may be necessary to show the renumbering of the 
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remaining figures. Each drawing sheet submitted after the filing date of an application 
must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 



Claim Objections 

Claims 7 and 12-20 are objected to because of the following informalities: 
Claims 7 and 1 7 are objected to because the last two lines of each claim are the 
same limitation. The claims read, "hybrid attributes comprise anomalously high 
absorption/low acoustic impedance zones, anomalously high absorption/high acoustic 
impedance zones, anomalously low absorption/low acoustic impedance zones, and 
anomalously low absorption/low acoustic impedance zones." The last line contains the 
same low/low relationship as the line above it, and therefore does not further limit the 
claim. It appears that the last line was meant to state a "low absorption/high acoustic 
impedance" relationship. For the purposes of this action, the last line of claims 7 and 17 
will be interpreted as having this low/high relationship in order to fit with the rest of the 
claim language in 7 and 17. 

Claims 12-20 are written as dependent from claims 10 or 1 , or from claims that 
depend from claim 10. These claims refer to a program described in claim 11 and not 
claims 10 or 1 . It is understood that the claims should depend from claim 1 1 instead of 
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claim 10 or 1 . For tlie purposes of this action, the claims will be dealt with as if they 
depend from claim 1 1 . 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale In this country, nnore than one year prior to the date of application for patent in the United 
States. 

Claims 1,5-6. 9, 1 1, 15-16, and 19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kelly. 

With regard to claim 1 , Kelly discloses a method for processing seismic data to 
detect anomalously absorptive zones. Kelly discloses joint time-frequency 
decomposing seismic traces. Kelly discloses low frequency bandpass filtering the 
decomposed traces to determine a general trend of mean frequency and bandwidth of 
the seismic traces. Kelly discloses high frequency bandpass filtering the decomposed 
traces to determine local variations in the mean frequency and bandwidth of the seismic 
traces, whereby anomalous zones are determined when the local variations deviate 
from the general trend (Abstract, Column 1, Line 48 to Column 3, Line 5; Column 7, 
Line 46+ to Column 8, Line 8) (Figs. 1-6). Kelley discloses using seismic traces that 
have been preprocessed and looking at their change in frequency in relation to time 
(joint time/frequency decomposition) (Fig. 3). Although Kelly does not use the word 
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trend when talking about the low pass filtering, he does disclose that the low pass 
filtered data is compared to the high pass filtered data in order to determine differences. 
This is the same as comparing trends of low and high pass filtering. 

With regard to claim 5, Kelly discloses spectrally balancing the decomposed 
traces and inversion processing the spectrally balanced decomposed seismic traces to 
determine relative acoustic impedances (Abstract, Columns 1 and Column 2). 

With regard to claim 6, Kelly discloses determining hybrid attributes of the 
seismic traces from the low and high frequency bandpass filtered traces and the relative 
acoustic impedances (Column 2, Line 42 to Column 3, Line 5). 

With regard to claim 9, Kelly discloses that an anomalously high absorbing zone 
is identified when the local variation indicates a bandwidth and RMS frequency lower 
than the bandwidth and RMS frequency of the general trend (Columns 4 and 5; Column 
9, Lines 1-20). 

With regard to claim 1 1 , Kelly discloses a computer program stored in a 
computer readable medium, the program including logic operable to cause a 
programmable computer to perform steps comprising joint time-frequency decomposing 
seismic traces, low frequency bandpass filtering the decomposed traces to determine a 
general trend of mean frequency and bandwidth of the seismic traces, and high 
frequency bandpass filtering the decomposed traces to determine local variations in the 
mean frequency and bandwidth of the seismic traces, whereby anomalous zones are 
determined when the local variations deviate from the general trend (Abstract, Column 
1, Line 48 to Column 3, Line 5; Column 7. Line 46+ to Column 8, Line 8) (Figs. 1-6). 
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Kelley discloses using seismic traces that have been preprocessed and looking at their 
change in frequency in relation to time Qoint time/frequency decomposition) (Fig, 3). It 
is obvious from the drawings and from the calculations involved that a computer 
program was used. Although Kelly does not use the word trend when talking about the 
low pass filtering, he does disclose that the low pass filtered data is compared to the 
high pass filtered data in order to determine differences. This is the same as comparing 
trends of low and high pass filtering. 

With regard to claim 15, Kelly discloses logic operable to cause the computer to 
spectrally balancing the decomposed traces and inversion processing the spectrally 
balanced decomposed seismic traces to determine relative acoustic impedances 
(Abstract, Columns 1 and Column 2). 

With regard to claim 16, Kelly discloses logic operable to cause the computer to 
perform determining hybrid attributes of the seismic traces from the low and high 
frequency bandpass filtered traces and the relative acoustic impedances (Column 2, 
Line 42 to Column 3, Line 5). 

With regard to claim 19, Kelly discloses that an anomalously high absorbing zone 
is identified when the local variation indicates a bandwidth and RMS frequency lower 
than the bandwidth and RMS frequency of the general trend. 

Claims 1, 5, 8, 11, 15, and 18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Calvert (US20020042702). 
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With regard to claim 1 , Calvert discloses a method for processing seismic data to 
detect anomalously absorptive zones. Calvert discloses joint time-frequency 
decomposing seismic traces. Calvert discloses low frequency bandpass filtering the 
decomposed traces to determine a general trend of mean frequency and bandwidth of 
the seismic traces. Calvert discloses high frequency bandpass filtering the 
decomposed traces to determine local variations in the mean frequency and bandwidth 
of the seismic traces, whereby anomalous zones are determined when the local 
variations deviate from the general trend (Paragraphs [0012]-[0019]; [0040]-[0048]). 

With regard to claim 5, Calvert discloses spectrally balancing the decomposed 
traces and inversion processing the spectrally balanced decomposed seismic traces to 
determine relative acoustic impedances ([0021]). 

With regard to claim 8. Calvert discloses that at least one of the low frequency 
and high frequency bandpass filtering is weighted with respect to an envelope of the 
seismic traces ([0042]). 

With regard to claim 1 1 , Calvert discloses a computer program stored in a 
computer readable medium, the program including logic operable to cause a 
programmable computer to perform steps comprising joint time-frequency decomposing 
seismic traces, low frequency bandpass filtering the decomposed traces to determine a 
general trend of mean frequency and bandwidth of the seismic traces, and high 
frequency bandpass filtering the decomposed traces to determine local variations in the 
mean frequency and bandwidth of the seismic traces, whereby anomalous zones are 
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determined when the local variations deviate from the general trend (Paragraphs 
[0012]-[0019]; [0040]-[0048]). 

With regard to claim 15, Calvert discloses logic operable to cause the computer 
to spectrally balancing the decomposed traces and inversion processing the spectrally 
balanced decomposed seismic traces to determine relative acoustic impedances 
([0021]). 

With regard to claim 18, Calvert discloses that at least one of the low frequency 
and high frequency bandpass filtering is weighted with respect to an envelope of the 
seismic traces ([0042]). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1,5-6, 8, 11, 15-16, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over He in view of Lance and Thurston. 

With regard to claims 1 and 1 1, He discloses a method for processing seismic 
data to detect anomalously absorptive zones (Column 2, Lines 21-40). He discloses 
joint time-frequency decomposing seismic traces (Column 2, Line 48 to Column 3, Line 
30; Column 4, Lines 45-62). He discloses using 4-D data dynamically extracting 
seismic wavelets, which have frequency components and time components. Therefore, 
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He is time-frequency decomposing tfie traces since they can be separated into their 
time and frequency components for data analysis. He discloses detennining a general 
trend in the forni of a low-frequency trend from acoustic impedance data (Figs. 2a-d) 
(Column 5, Line 47 to Column 6, Line 60). He discloses that anomalous zones are 
detennlned when the local variations deviate from the general trend (Column 3, Lines 
18-30; Columns 7-8). He does not disclose high and low bandpass filtering, but does 
disclose finding the general trend from a polynomial regression. Thurston and Lance 
both disclose that polynomial regression is a type of bandpass filtering, and that a low 
filters can be used to find a general trend and that the high filtering can be used to find 
residuals (which are compared to the trend). This method of comparing residuals to the 
general trend to determine underground structures could be applied to the impedance 
calculations of He. Lance and Thurston teach that the polynomial regression used by 
He is a form of Bandpass filtering to find a general trend, and that residuals from a high 
frequency filter can be used to find residuals. Therefore, the method of He is using 
bandpass filters to find a trend and to find differences from the trend that indicate 
information about the underground structures, such as hydrocarbon reservoirs. 

With regard to claims 5 and 1 5, He discloses spectrally balancing the 
decomposed traces and inversion processing the spectrally balanced decomposed 
seismic traces to determine relative acoustic impedances (whole document). 

With regard to claims 6 and 16, He discloses detennining hybrid attributes of the 
seismic traces from the low and high frequency bandpass filtered traces and the relative 
acoustic impedances. 
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With regard to claims 8 and 18, Lance discloses that at least one of the low 
frequency and high frequency bandpass filtering is weighted with respect to an 
envelope of the seismic traces. It would have been obvious to modify He to include 
weighting one of the filters as disclosed in Lance in order to determine variations in the 
underground formation. 



Allowable Subject Matter 

Claims 2-4 and 10 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Claims 7, 12-14, 17, and 20 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims and also if amended to 
overcome the objections to minor infonnalities in the claims stated earlier in this action. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Sengupta, who discloses filtering seismic data. 
Calvert (5808966). 

Ma, who discloses inversion of post-stack data. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Scott A Hughes whose telephone number is 571-272- 
6983. The examiner can normally be reached on 9:00am to 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Tarcza can be reached on (571) 272-6979. The fax phone number 
for the organization where this application or proceeding is assigned Is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomiation for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-dlrect.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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